(2)Japanese Patent Application Laid-Open No.10-247206 (1998) 
"Method of Designing Semiconductor Integrated Circuit, and Design Device thereof 

The following is an extract relevant to the present application. 

5 

The present invention relates to a technique for designing a semiconductor integrated 
circuit device, and more particularly, it relates to a technique which is efficient when applied 
to a design of a highly integrated semiconductor integrated circuit device of which 
manufacturing condition is difGcult. 

10 A window frame is applied to a layout pattem consisting of a plurality of pattern 

elements and is automatically generated based on a functional and logical designs, by 
executing an AND operation of a frame pattem wherein micro space is provided between 
adjacent patterns and the layout pattem, so that the pattem is divided (step 104). 

Next, an OR operation of a grid pattem composed of micro line widths whose grid 

15 interval is no more than that of the pattem element and the divided layout pattem is 
executed so that the pattem elements will be defined as one graphic (step 105). Further, an 
AREA operation is executed, thereby the area of the layout pattem is obtained in one 
operation (step 106). If the area occupation rate does not meet the requirements, a dummy 
pattem is arranged (step 109) so that it is fed back to a step 102. 



QS)Bjmm}f a p) 



#M¥10-247206 

(43)iiiia ¥dclO^(l998)9^14B 



(SDIntQ.* Wm&fi P I 

G0 6F 17/50 G0 6F 15/60 6 6 6C 

HOIL 21/82 HOIL 21/82 T 

C 



i»:^<!>ft5 OL (^IIH) 



(21)tiffi»^ 


19679-49105 


(71)tttSA 


000005108 










(22)mSB 


¥{K9^U997)3^4Q 












mm lER 














































(72) 


aw ?i± 



























(54) ee^O^D:] i|&9»{|^mS«CQim>^£^rfiSSfll^ft 



(57) [S^^J] 

#?:3afflL-C^-!f->?r5JSl|-r2. (X-r-^^l 0 4) , 

7"105). Se>K:AREAjll»K;J:OU'fT"^ 
-><Dmmi-^vmi^ (Xf--:-7'l 0 6) , ffiSt5« 

0 9). ^ - K/<5,i» 



109 



mm 




JOS 



(2) 

1 

i^^j^crtKieBsn. B^rl^''^•3^->l53R©s/^»i 

WMimmnn^^ $ - >{c a r e A>g#^^^f i , fjis^* 
fsi^ct (cmsa^'f^' ->s^©i«ffia'£^ffi-r s» 3 

mm, 

[mm 3 ] n^mz^^o^mwrn^m^mois. 
©^Ji$fciaiMi2t^«{Cc4^5-Aii->5:Eai/. W 

;^^'>'^■^?->?^S^!5^L/. HKBiliaffiSdSW^©«-#€:?f 

^ c <!:*##i r 2.*«<*ftai5ii{sgg©gn-;^& 

- >*5KH-|i|iJ S *^*^>& n > f ^ - 5? ^ 

r^iE-r ^» c i *s-c 1 5^2ift«SiHlil^g©IS:tt«g 

m 3 lati^^ii . BfjiBi^ K m 2 s /c»m 3 latt^JS* 
^t?f=-iria^.^^*i6.ai&07'-^f4g<?^iac. liia so 
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fFian 1 lamM^Kiatgg x 5- 5? - >©r 
- ituia^ 2 leiss^cciett 3 titcmzw^^^-xD 
^-^f*fflurANDS^*llffL> fi^m*)^;^^'-?^ 

->^^Jj!cT.S.Igl©m «fia#BX»3vx^^x'i?-> 

©t'- i B>iia^ 3 iate.^JiK:iBiSS nfciiifBts^^v^• $ 
-> S;rc«;^ I- V ->©7^- ar^Mc^r o RM 

li. iMiaffiStf-m^>"i'->©r-f5:ffll^TAREA?S 

^^m^ffliifcc i^i^i-rs^H^ft^iHiis^g© 

[000 1 ] 

[0002] 

s I y'zfvfi^ p 1 6 1 ~p 2 2oi,cmmicm.m 

ttcc i D ti/£:iilS42 ju^ ^5 y i ^Mu-cms 
%i9St-r2)\/'fr>;>n$si-xs©i©K:iift6ias. c© 

^. ^ > U -f T h KfflStt^ L S I ©tiJS*ff=K J: ^ 

[000 3] i/fcjs^o-r^ ^-rT■?^sft^t©■7X^'-'^• 
iiiaiiiji*jj:c;iiiitsiitfe*i?i/c3tirt,iS*^ 
«:«^5E-r-2.!£«*«*»3> :pA^*igfet:fc«^K:tt. -t© 

*i3n^rt>iii^*t*»3, C©J:5«:«^(c«A#{cJ:S 
ly^7'^ h©^M- -S15fSECCj:0^fiaS©m^v;^i; 

u-fT-f hiS»©tlliiE^e3&i®«>-CSS^cS:«!l'&W-r 
[0004] COJr^^U-fT-? hM*0^iE#IS«. 



3 

Jja:S[itp 2 1 o-p2 1 7icia$s§nri,^sj:^{cT 
ht, 10 

S-CfcS. CCr)iSfj-J|B'MS«> LS I0i?i^ft3&>6 
[0006] 

MP (Chemical Mechanical PolishinqJ^^rffll^r^i^ 
{*¥«tt^®P4iS*^D5 J: ^{C&o r*/c. ^Ct?, 

[0 00 7] tc^i)K tie*©g:tHiBij^4rtt. -e© 
i:btj:^^^(0^mf\Ti:>tiX%ihr. tic, Slff 40 

[0 00 8] coJc^-JfttSTrtt. v;^ 

^^•il->llJ^©fi«:*:i)^c^.;S[«a^^liiS©^tt so 
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^©H«'&?T^Cttt^WK:^fig<!:^i»). mipim 
S©-5R^Jir©*^i7-c*2.{cs^-r. <:©j;^^i- 

ai5M^©*©ffffi{C±$ «5 . i ^ -CtigSfifJ^cffffi^riT 

[ 0 0 0 9 ] i/c. mtmiRyvm^^m^^-'S.mi 

E^^N-^f - >*siHg3 n^fi§^^S©tgq^K:@Sb> 
c©ts^^©f-^? (ts^FifiS) iie^©iiii^HS-rsc 

tU*), jMtcg*$n5SSA^$*^c©Ei^©^li 

tt. U'f7>:;h^©isg?:*ijiigo. J:'5aa&sfi- 
fc. iJB^a-ctt^is©iaAW^©<iS*^sci*ir 

[ 0 0 1 0 ] *^HJ©gMW. -7Xi7>'S^->©B5ffl* 

[0 0 11] *lll!S©fi!!®iW«. 
5? - > ©!^^©^St C i S C i J&S-e t SRJI5«:ft 

[0012] *ife§g©s f)K:ffe©@WB. i^s^^crt 

[0013] *^©«JiB?j:F>Of{C-€-®f6©Se5t»«l 

^c!|fstw> :*:i»tt»©ieai*jJ:cx8m0®*>e.?ge.*^{c 

[00 14] 

[»jB«r«S^r5fc«>©^©] *ljR(C*5t^-CBi7K5n^> 
%HB© ^ % . ft«fl«I^C t>©©m§g«:tB#(CSiifiTn«. 

[0015] ( 1 ) *^§li©^3lf*Sim@8gJ^g©^ 

^slgf©^^•5^->s5g*>^^co, 

T 5gp<!t ©ttlKlffl t, i S vx i7 ©/-^ 3! - > ?:^)?E-r 5 -7 

-s^s**^ =j > h- - if *fflc >t:*isr sisn- 
mmmix-^t ^wr s¥«<**»Bsss^g©^n-:&ffi 
■c$)o-c. ^it«iijfei$ie*s, vx^M-^->©!^s 

©^^{C*3 W ^. ffiit©/ 4f - > S^©Ma W*?:*- 
©5^ 3 :?'-Ctmf Sli».SW$tf#©*(ii%«ifct>© 

[0016] co^jii'iumww^mm&m.omcism 
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[0017] ( 2 ) ^m<ommmmmm(om 

ismit. MIB ( 1 ) iei8©^«=«i@Kiga<DaS:fh:^ 

$1 - i V X $ - > i © A N Da© ?rll^f L . 

«^c:i(ci2g§n, ^^•^'->s^©s/^IHJ;o 

C t k:^ ^• 3? - >Slg© 3 ©X r- 2; 

7*<k*«A:fei©t?afe-5, 

[0018] c © J: 5 t£'4miii^m(Dmsi:fi^ic jzn 

a>. vx ^ 5f - > %:mi<Dm'm.f<mnt ^ c i *i-e 
/N- * ' >^<£iBa b r u 7 h asf^^T 5 c i *i 
[0 0 19] tfc. ^^Jiicicciaigsti. 

fctt X h 7 -f 7" A if - > i 0 vx d;M- - > i © O 

■r€)5l2©Xfy7"€:(t^-C(,>?>fcfe> ^MJ^I^©''-»'^' 
->SlR*^&^^^•^f->*/c»x h ^ :^^N- * ->{c J: 

-r^jrtJ^, ^^>'^■^^->$/c«X^7-Y7■>'^•^^-> 

^<3f->S^©«/jM!ii<t:0 ^>/j^SJif^ 5^?rWT5 
M^^*^»->©OR^i©©gS•C$>^BDm»>'^■f-> 50 
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>©«^K». xh5-fy^N-$->i&i^-rs^-f>* 

[0020] ®aH-#/'C5»->iCAREAj||# 

*iiiTi^. #«i^c:<!:{c-"Ci»->s^©,s=«aia=&©ffl 

n(Cj:t). >''{i'->SSRe:i{CAREA3V>K€r||if 
[0 02 1 ] ^i*J> #«Bi^©ra|!g^C^O*{Ctg^^^-fi?'> 

[0 02 2]T&t>%. vxi/M-^j-^^^sn-rs^® 

<. tS^/^•^^->4JJ:CXX^5-^7•y^•^^->«. 
^^H©i^H. ^■^a?->S^3!)5 2 0©:^^l^{C$/c3!i5o 

X f- 7 * ->©iS«®Sff-#©^ll<!: ^j:^ 
[0023] { 3 ) *:^?S©*^(*aai5IS§i|g®KH- 

■ma, UK ( 1 ) (2) i2t8©^<*«iap» 
li^^A^mi)^, -3£®s«i&w^44iii-rsJi^{c 

c 0 0 2 4 ] c © J: 5 rji^mwmmm^momm 
ifi, -s®ffiSiSw^^)aja-r^«^cc«. m^om, 

L. »sfflmAwm©i+#*^T5yc«?). saiw^on- 
¥iatt®^so#ige€:4-r e oiggtt©*)S vx ^(om 

^miicW^h, cn^3^5-M-^»->©B2g«cj;0fe 

iEbti -^g^tf P>-o#&scni¥fflti©^^Anl?^«i*ilb 
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[0025] ( 4 ) t^mcy^mimwmnmmomi 

r. vX>;A$-><D7'-i5f?:i2tf.TSI51fSlt^lS 
«3!»>^a»O5*-5r*a*Hj0. 8gK©7'-*lffl{CiaJi5 

ji^a*tS^^•^r- >(DT-3r^fflt,^r A R E A?||gf%|ltf 

[0 026] c © J: ^ ttm^wmmmmmommm 

(Cin«. b5S ( 1 ) - ( 3 ) «:ie48t/fc*2S^IISii 
i^it©ia:it:&^4lljfi-r*c tj&i-ct ^. 

[0 027] 

S/i:«f)©^0Kts(,*r. lRl-©«tg*WT-2>a»tK:BI5I 
[0028] (HiSOfl^jg 1) El I ^IgWO-lliS 

[ 0 0 2 9 ] * -r. *i»f*«ailiS^M{cS*§4l2,tt 

^<D^mmf)mt>in^ (x-f 7 7*1 0 1) . use 

[oo3o]>^{<:, '^immy'-iif^m^i^x\y^7^ 
(>^f 7 7"i 0 2) . v^r^ 
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[003 1 ] U-^T-i? ^^^•^^->«. iJjiIS-Cffll>6 
E]8|^^•4?->©-t?l|5^i^t/i:^>©■r$) 

10 ti^-rs^fsr&s. 

[0032]y:{C> Air->S^2{COt,ir. se3fe©S: 

3) . c<Dmm^i^^^^iiiihtcm-^mt. ^m©^ 

&SB^©<«iE. *^0«^^H©S*M©f^BSH'7' 

[0033] 'Xic, -yT-^im HC-t; ^ > F ■^^JfcSffl 
f C^T- -7 7' 1 0 4 ) o E 3 «. ^iSCOffJ^ 1 ©vx 

ffi«^3©P!l«r*-r¥ffiS'r*i. rU-^iBSfflfif'SB. 

rsjc^tc. #Miiitcri{ciWt&w$©tt^)5stfi3n 

[0034104 tt. 03 <!>-U^mzl,ic3mX»> 

7b-{i5gffl«i3«ffiSKSffl-r.s^j©'e*>2,fc 
fe, B^^c^g^t-S>'^■$•">S^g2«, H4K:^-rJ;^ 

?>*>©i^t-5. 

30 [003 5] 05tt. 04©TU'Ciegffl*?i3K:^>'>'3f 
->4%iafflbfcWI^^-r^M0-C$,|,. i^A^-l^A 

->4 i©ra«:B^»/J^^c>ll'<-;!^ 5*!si:t?.tiri,^s. 

■r^cto^. ^^<if->4BTU'fi2gffl^3©±IIi|S(C 

a^iHi •& J: ^ tciEigS ti* . 

[0 0 3 6 } ^ > Y'Owmmv:m>x\t. fts^s^- 
>4^:^^•^->^lS2<^:©AND?ll©*^ll^f^tl■s. a 

6«. AN D■<i#*5^l^73<^^c^^©>'^•^->f!m(c•ol,i 

>S^2 BT U -f ffiSffl*$3©#^«c:i«:^$n 
S. ^fI$nfc/^•^->S^2©oBS(ctt. 
-X5K:ti^TSSP^©ti«3>s^$n^c(<^/c»> ffi«it 

risiirt ^jri^^girttA n D^s»©|gm>'^• i^-^s^ 

50 &5©tcS*U. S/hU-fT'^h^B-?-©! 000^© 
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C 0 0 3 7 ] ijCK. ^g(l$tl/cA$->g^2{C*g^/V 
if->6%3lMT'5 0 5) , HTtt. ^JS 

[0038] 6 ^ji«©^{CK. -'^•^?-> 

SI^2itS^>'-;if->6<i:OORil|^*i^1f$nS. @ 20 

^^3©mi^c:<!:(C»Sll3txyc05^rS)O> ORjl® 

9 ©ffi«o ^ ^:*:g|J^tt>'>* 3f - >mm 2 ©ffia i & o r 

[0039] ;X«:. iiaitKt^rtf^ (Xf^:.?'! 0 

6) . ffiatm». li«i^■^^^•^f'>9^cAREA•igs 3o 

> 9 CC A R E A iSm^r^tf -r ^ C <!: CC J; 0 7 U -f ESffl 
«^3 ©«f^J|?rt©/N- 5f ->SfS 2 ©ffiffl€:-K-C««)5 

>'N'f->SJR2«5#$nTt,»2.^^CC»-gt?^©^© 

9 1^© $ - ysm 2 ©ffiSKtBS-r 5 ffi«5 

*-rS-SJfjT*.&/i:St)> — a[-C-e©BS4*«6.5Ci 
3!is-C*5. :^^^«:4aWSA5?->g3g2©fflS 40 
ii^AREA?ll@-C^*/ciB€r7U-/SiSffl 

[ 0 0 4 0 ) ;>c(c. sa.*W*As^S©fil«±r*s*> 

S*^5:^JST^ (Xr--:;^- 1 0 7 ) . C©flS©JSIl3!)5 
ifer©7U-Yi2gffl#3cc*jc^TBff£©fflJi(T. T^ctD 

(X7-t.:7*l 0 8). m©ifelfe*i*)2.7L'^Ea^# 

3{ctec>TBifS©«i«±v •rnct>'6S[siS{c*jt>-cx so 
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^{Ctt« 7U-^iBgfflft3l*3K:5?" = -M-iJ->;S:i9:£b 
C^lT^';; 0 9) . Zf-v-:fl 02©U>fT'? h>'t^r 

[0 04 1] 091*. 7U-fi3affl^3(Ci^5-^f5'- 

H'7') hM"i5f->©^©^«:tt, ?SSflW«:>'^"^'-> 
SSI2©— 5ii,-rEBSti^>fe©r&«). HBg©''^"^ 
->S3R2 B5^5 w<^r-> 1 0 ©^l^*jllt-Ci3a§ 
ti-SCii;^.?., c©J;^{c^^'5--'^•^^-> 1 O^ieg 
TSCitCiO. C©^^^■C©-'^•^^->S3g2©l5g5: 

s, s/t. o%iegL-clfe;^7=•y7• 
l 0 2 - 1 0 9 omsixmrn^ ctt,cj:io. m.i^mc 
{i^r ©7 u -/Egffl^s {cijur^swasscsw^jy 

rtS. COJ:!>&>''!$->©vxd7?:fflt»tcl8jgIg 

^■c^^l^lH]?ssg©tt^igI^iIJlfeJ:c;^iStt©l^± 
[ 0 0 4 2 } c © J: -5 rj:m{:^mim^mt^ 

[0 04 3] *||)»<iW^SI 1 rji. *S^>'<^-> 

y'f^^-yi 1 a--i 1 cT^o-cfcctc^ 01 oa, 
Uteofl^m 1 K:ffl(,>S-H^bffl©te©0i|=£5nLfc¥E 
H-Cft 0 . ( a ) »8t;^ h 7 -f T-A^r ->©<«, ( b ) 

{*!^^x^7'^:^>'^*^^->©{?il, (c) 

orapia. «i^>'>" 3? - > 6 ©Ji^ t imatcy ^• $ - 

^ - > ii^^mWi^ < - > 1 2 *5.i:>s-c ^ . 
[0044] (mmmfi& 2 ) h 1 1 b, :$:^Bj©fi© 

(a) B:*^itS«S:fflt,»?t«^. 

(b) B^-i'Xf— Jx3>?rfflli/cJS^©^?r^T. 

[oo45]0ii (a) {c*-rt9Si-sg«. Ji-gpieti 
1 3 a . 13b «:wri:^aims 1 4 9^m& 

>3>1 6K:«r-f;^7"U'f 1 8fcd;i>'=t^-;J<- K 

[ 0 0 4 6 ] c ©i -5 i^csiti^gtc j:nB. mmmm 
^isietiiiBi 3 a, 1 3 h i!bi,i^^imms,\ims. 

1 5{cBSi+«fMS©M^i^j:Sb^7'i» 



u 

3 etc. mw^mfo^-^^^t^ctifiv^ 
[ 0 0 4 7 ] t /c. i^mmi 1 4r«. ^suieisjis 

13a. 13b {CfBtS3n/cS}^g|#7"n Aicfito 
h^-i? 1 7?:/M/r'7-e';^^-i'a> 1 6©i1-gPiB 

ts^g 1 5 icmmr hctt^-c^i, § 6 ic:*sn-^^ 
1 4 ©nspseniga 13a. 1 3 b ic«. m&oim i 

1 4-ett-^<D7*ay^Atci//c*5,rllte(3DB^it?sii 

[0048} §6fC. 9-i';^f-i^3>l 6-C»> S 
}^»©lK*?:^S|JfBtt^a 1 5 ipm^Bi "f-i^^ 
1 StCGU I (Graphical user Interface) 

[0 04 9] 011 (b) KliKt-Slt^Wv (a) {C 
0. ^^tte^i^^SB^rSI^O^-^Xr-i/gVl 6 

©tt§erS]±Kj:»)« ;^lt©ti©«t6^i^©7-i?x 

[0050] iy±. *l%i!^#{cJ;orJ5:3tifc^Bj;feft 
tsx\ 

[005 1] 

[0052] ( 1 ) v;^ i'^si/ ->©sa|iS«$?:jBfe 
tc*ioiEBI«:^ a c t *i-e 1? ^ . 

[0053] (2) ®SiW$^-=?:^i'A**->©!|fS 
©^i^c: i -S C i *5T # .5 . 

[0054] (3) ItS^liCiCffiSAW^^U'fT 

[@li©fB#&Siiia] 

m 1 ] *^w©-ius©j^sr*s^Ni(*«siiifSi^ 
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[03] ll«l©}^!il©vXi'A5i->(C':;^>F'51$ 

[04] m^o-^^w^ucw-^-v^i. 
[05] S4©Tb-ri2affl#(ci^-'S$-:yi&®fflUc 

10 [06] ANDSI»*i||fT$tlfc^©^<a'->^^{C-P 

[07] llte©}^ffil©ft^^>'t5f->©-0!l€r^l.fc¥ 
Si0r&.5. 

[09] TH'Egffl^{C5^^5-/%-^->*iBgl.A;W 
[010] IU6©}B!® 1 {Cfflt,>S-00^tffl^^•i'->© 

^<Dm^ni b tcwmwc^ 0 , ( a ) h 7 -r T^/v 

20 i>~><Dm. (b) «8JX 7V^•^^->©CflJ, 
( c ) B^feX h 7 - XDm^mro 

C0 11 ] 3|c#ii!§Ofl6©||te©Jf$Sgr*5^|^««:SI«B 
E§^g©aH-^!l*7nL/cllfcg:a-C$) 0 , ( a ) iti^ 

ufc«^©m*t. 

1 

2 

3 Tl^-fESffi» 

30 4 

5 

7 ft^lfflPB 

8 iH 

9 ®SH-#-'^"5'-> 
10 

1 1 a~l 1 c Xh5-<-?'^'!if-> 

12 BM^^^-y 

13 a, 13b ?fgpi2if.Sg 

40 14 -m^wm 

15 j^SISBtglgS 

16 '^-i'Xf— >3> 
17 

18 "f^X-fi^A 

19 =^r-#-K 
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